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WHAT IS CLAIMED IS: 



1. A miethod for treating a mammal having non-invasive fungus-induced 

rhinosinusitis, comprising directly mucoadmimstering to at least a portion of the 
nasal-paranasal anatomy of said mammal a formulation in an amount, at a 
5 frequency, and for a duration effective to neduce or eliminate said non-invasive 
fungus-induced rhinosinusitis, said formu/ation comprising an antifungal agent. 



2. 



The method of claim 1, v^hdrein said mammal is a human. 



The method of claim 1, wnerein said mammal is nonatopic. 



4. 



The method of claim 1, wherein^atd-fiammal is immunocompetent. 



10 5. The method of claim u,/^\itxc\n said non-invasive fungus-induced 

rhinosinusitis is characterized by^olyp formation or polypoid change. 

/ 

6. The method of cla^jl 1, wherein said nonTlnvasive fungus-induced 
rhinosinusitis is chronic. 

7. The method of (/||^im l,^^hefein said formulation is in a solid, liquid, or 
15 aerosol form. 

8. The method of claim 1, w^herein said formulation is in a form selected 
from the group consisting of a powder, crystalline substance, gel, paste, ointment, 
salve, cream, solution, suspension, partial liquid, spray, nebulae, mist, atomized 
vapor, aerosol, and tincture. 
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9. The method of claim 1, wherem said direct mucoadministration 
comprises irrigating said nasal-paranas^ anatomy with a liquid form of said 
formulation. 

10. The method of claim l/ wherein said direct mucoadministration 
5 comprises applying an aerosol fc/rm of said formulation to said nasal-paranasal 

anatomy. 

11. The method of cladm 1, wherein said direct mucoadministration 
comprises applying a powder form of said formulation to said nasal-paranasal 
anatomy. 

10 12. The method o^ claim 1, wherein said antifungal agent comprises a 

macrolide. 

13. The meih^^ of claim 1, wherein said antifungal agent comprises an 
azole. 

14. The D^ietl/o^^ claim 1, wher^ said antifungal agent interpolates fungal 
15 cell wall compriiner 

15. Th^ m^t]fiod of claim 1, wherein said antifungal agent comprises a sterol 
inhibitor. 

16. The ridethod of claim 1, wherein said antifungal agent comprises an 
antifungal ageni selected from the group consisting of amphotericin B, 

20 ketoconazole, itraconazole, saperconazole, voriconazole, flucytosine, miconazole, 
fluconazole, gmseofulvin, clotrimazole, econazole, terconazole, butoconazole, 
oxiconazole, sulconazole, ciclopirox olamine, haloprogin, tolnaftate, naftifine, 
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terbinafine hydrochloride, morpholines, nystatin, naftamycin, butenafine, 
undecylenic acid^, Whitefield's ointment, propioni/ acid, and capryHc acid. 

17. The method of claim 16, wherein said antifungal agent comprises an 
antifungal agent selected from the group conpting of amphotericin B, 

5 ketoconazole, itraconazole, saperconazole, aiid voriconazole. 

18. The method of claim 16, wherfin said antifungal agent comprises 
amphotericin B. 

19. The method of claim 16, wl/erein said antifungal agent comprises 
itraconazole. 

10 20. The method of claim 1, v^i6reiy said formulation comprises a 

pharmaceutically acceptable aqueous vehicle. 

21. The method of cmim £0, wherein said formulation comprises about 0.01 

ng to about 1000 mg of sa/id antifungal agent per lite^ 



22. The method of cla/ny^l, wherein sajd effective amount comprises about 

15 0.01 mL to about 1 L qf saifl lomiulation nostril of said mammal. 



23. The method 

5 mL to about 100 mL 



ofplaim 21, wherein said effective amount comprises about 
said formulation per nostril of said mammal. 



24. The method if claim 21, wherein said effective amount comprises about 

20 mL of said formulatnon per nostril of said manunal. 
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25. The methofl of claim 20, wherein said formulation comprises about 1 ng 

to about 500 mg of said antifungal agent per liter. 
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26. The method of claim 20, wherein/^aid formulation comprises about 100 
mg of said antifungal agent per liter. 

27, The method of claim 1, wher/in said formulation comprises a plurality 
of antifungal agents. 

5 28. The method of claim 1, \y^erein said effective amount of said 

formulation comprises about 0.01 ng to about 1000 mg of said antifungal agent per 
kg of body weight of said mammafl. 

29. The method of claim A, wherein said effective amount of said 
formulation comprises about 1 Ig to about 500 mg of said antifungal agent per kg 

10 of body weight of said manWh 

30. The metho/of claim 1, wherein said effective amount of said 
formulation remain/ constaht during said effective duration. 

31. The method orf daim 1, wherein said effective frequency of said direct 
mucoadministration is from aboik four tim^ a day to about once every other week. 



15 32. Th< methdd of claim 1, wherein said effective frequency of said direct 

mucoadministmtion /s from about twice a day to about once a week. 



33. The method of claim 1, wherein said effective frequency of said direct 

mucoadministration is more frequent than once a day. 
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34. The method of claim 1, wherein said effective frequency of said direct 

mucoadministration is more frequent than once a week. 



35. The method of claim 1, wherein said ^effective duration is greater than 
about 7 days. 

36. The method of claim 1, wherein ^id effective duration is greater than 
about 14 days. 

5 37. The method of claim 1, where/n said effective duration is greater than 

about 30 days, 

38. The method of claim 1, wh^ein said effective duration is greater than 
about 60 days. 

39. The method of claim l,ja^erein said effective duration is greater than 
10 about 90 days. 



40. The method of claim l/ wherein said formulation comprises a compound 

selected from the group insisting of pharmaceutically acceptable aqueous vehicles, 
pharmaceutically acceptable solijlvehicles, mucolytic agents, antibacterial agents, 
anti-inflammatory agentfs, inm^os^pressants, dilator^ vaso-constrictors, steroids, 
15 and therapeutic compounds. 



41. The method 

said manmial a second 



of cliim 1, wherein said method comprises administering to 
^^onj/ulation. 



42. The method of/claim 41, wherein said second formulation comprises a 

compound selected from me group consisting of antifungal agents, pharmaceutically 
20 acceptable aqueous vehicles, pharmaceutically acceptable solid vehicles, mucolytic 
agents, antibacterial agents, anti-inflanmiatory agents, immunosuppressants, dilators, 
vaso-constrictors, steroids, and therapeutic compounds. 
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43. The method of claim 1, said metnoa comprising, after said direct 
mucoadministratipn, prophylactically mucoadministering to said mammal a 
prophylactic formulation in an amount, /at a frequency, and for a duration effective 
to prevent said non-invasive fungus-iriauced rhinosinusitis, said prophylactic 

5 formulation comprising an antifimgad agent. 

44. The method of claim 43, wherein said prophylactic mucoadministration 
comprises direct mucoadministration. 

45. A method for propnylactically treating a mammal at risk for developing 
non-invasive fungus-induced minosinusitis, comprising mucoadministering to said 

10 mammal a formulation in an amount, at a frequency, and for a duration effective to 
prevent said non-invasive fuAgirs^mduced rhinosinusitis, said formulation 
comprising an antifungal agent. 



46. A method for treating a mammal having a non-invasive fungus-induced 

rhinosinusitis, compnsing the steps of: ^ 
15 a) identifying said mammal, and 

b) directly mucoadministering to at least a portion of the nasal-paranasal 
anatomy of said/mamrnffl^ formulation in an amount, at a frequency, and for a 
duration effective toifreduce^oiLglifl^ said non-invasive fungus-induced 
rhinosinusitis, saidf formulation comprising an antifungal agent. 



20 47. 



The>m^thod of claim 46, wherein said identifying comprises diagnosing. 



48. A method for prophylactically treating a mammal at risk for developing 

non-invasive fuAgus-induced rhinosinusitis, comprising the steps of: 

a) iaentifying said manrunal, and 

b) mucoadministering to at least a portion of the nasal-paranasal 

25 anatomy of said mammal a formulation in an amount, at a frequency, and for a 
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duration effective to prevent said non-invasive mngus-induced rhinosinusitis, said 
formulation comprising an antifungal agent. 

49. An article of manufacture, comt/rising packaging material and' a 
formulation contained within said packag^^g material, wherein said formulation 

5 comprises an antifungal agent and wherflfin said packaging material comprises a 
label or package insert indicating that s/aid formulation can be directly 
mucoadministered to at least a portiorf of the nasal-paranasal anatomy of a mammal 
having non-invasive fungus-induced ffhinosinusitis in an amount, at a frequency, 
and for a duration effective to redu^ or eliminate said non-invasive fungus- induced 

10 rhinosinusitis. 

50. An article of manufacfure, comprising packaging material and a 
formulation contained within saM^iiackaging material, wherein said formulation 
comprises an antifungal agent/pd wherein said packaging material comprises a 
label or package insert indicaung that said formulation can be mucoadministered to 

15 at least a portion of the /asalFparanasal anatomy of a mammal at risk for 
developing non-invasiye fungus- induced rhinosinusitis in an amount, at a 
frequency, and for a durati:^i\effective to prevent said non-invasive fungus-induced 
rhinosinusitis. 

51. An ant/fungal/formulatio^b<Qm^^ an antifungal agent, a flavoring, 
20 and water, where/n spid/water comprises at least about 50 percent of said 

formulation. 



52. The antifungal formulation of claim 51, wherein said water comprises at 

least about 75 percem of said formulation. 
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53. The antifungal formulation of claim 51, wherein said water comprises at 

least about 85 percent of said formulation. 
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54. An antifungal formulation comprising an antifungal agent, a flavoring, 

and water, wherein said water comprises at least about 50 percent of said 
formulation, and wherein said antifungal agent comprises an antifungal agent 
selected from the group consisting of amphotericin B, ketoconazole, saperconazole, 
5 voriconazole, flucytosine, miconazole, fluconazole, griseofulvin, clotrimazole, 
econazole, terconazole, butoconazole, oxioonazole, sulconazole, ciclopirox olamine, 
haloprogin, tolnaftate, naftifine, terbinafirfe hydrochloride, morpholines, nystatin, 
natamycin, butenafine, undecylenic acid,/whitefield's ointment, propionic acid, and 
caprylic acid. 

10 55. An antifungal formulation domprising itraconazole and water, wherein 

said itraconazole is dissolved in said rormulation at a concentration greater than 
about 25 ^g per mL and wherein said water comprises at least about 50 percent of 
said formulation. 

56. The antifungal fonmriatjfon of claim 55, wherein said formulation 
15 comprises polyethylene glycol. 

57. The antifun^l formujktion of claim 55, wherein^said formulation 
comprises a flavoring/ 



58. An antifungal fomujlatioir^omprising ifraconazole and water, wherein 



said itraconazole is susper 
20 about 25 |ig per ml, andy 
said formulation. V. 



in said fSt«iukdon at a concentration greater than 
^rein said water comprises at least about 50 percent of 



59, A method of niaking an antifungal formulation, said formulation 

comprising itraconazole and water, wherein said itraconazole is dissolved in said 
formulation at a concentration greater than about 25 jig per mL and wherein said 
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water comprises at least about 50 percent offsaid formulation, said method 
comprising adding said water to a stock solution containing said itraconazole. 

60, A method for culturing fungus from a mammal's mucus, said method 

comprising: / 
5 a) contacting said mucus wi/h a mucolytic agent to reduce the viscosity 

of said mucus, / 

b) separating said fungus from said reduced-viscosity mucus, 

c) contacting said separated fungus with fungus growth medium to form 
a fungus culture, and I 

10 d) incubating said fungu^ culture such that said separated fungus grows. 

61. A method for obtaining/ a fungal antigen, said method comprising: 

a) contacting a mammiars mucus with a mucolytic agent to reduce the 
viscosity of said mucus, / 

b) separating fungtralk^m said reduced- viscosity mucus, 

15 c) contactingy^id separated fungus with fungus growth medium to form 

a fungus culture, / / 

d) incubafing saia fimgus culture such that said separated fungus grows, 

and / / / \^ y 

e) isolat ing said Antigen frohssaidjc^^red fungus. 

20 62. A metho\l fcr^roducing a fungus-specific antibody, said method 

comprising: / 

a) contacting a mammal's mucus with a mucolytic agent to reduce the 
viscosity of said mutus, 

b) separating fungus from said reduced-viscosity mucus, 

25 c) contacting said separated fungus with fungus growth medium to form 

a fungus culture, / 

d) incibating said fimgus culture such that said separated fungus grows, 



# ft 

. 82 - 

e) isolating a fungal antigen from /aid cultured fungus, and 

f) inununizing an animal with said fungal antigen to produce said 
antibody. / 

63. A nasal mucus collecting apparatus, comprising: 

5 a) a collection retainer, said collection retainer being suitable for 

retaining mucus, / 

b) a collection tube extending from said collection retainer, wherein said 
collection tube defines a distal end and! a lumen such that mucus can traverse said 
lumen from said distal end of said collection tube to said collection retainer, said 

10 collection tube being generally flexibli over at least a portion of the length of said 
collection tube such that said collection tube can be selectively manipulated into a 
desired configuration by a practitiondr during a collection procedure, said collection 
tube further being generally maUearae such that said collection tube generally 
retains said desired configuraion until the practitioner manipulates said collection 

15 tube to conform to a different configuration, and 

c) a connecnng portioy e^xtending from said collection retainer, wherein 
said connecting portion defines a secWl lurpen that communicates with the interior 
of said collection rettiiner, saia Connecting portion being adapted to receive a 
vacuum source. I / / 

20 64. The apparatus of dlaim 63, wherein said apparatus comprises a valve 

that adjusts the opening of aaid second lumen. 

65. The apparatus af claim 63, wherein said collection retainer is removable 
from said collection tube fend said connection portion. 

66. A pharmaceutical composition comprising an antifungal agent and a 
25 mucolytic agent. 
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67. A pharmaceutical compo/ition comprising an antifungal agent and a 

decongestant. 



68. A pharmaceut 

antibiotic. 





ition comprising an antifungal agent* and an 



5 69. A pharmaceutic^ composition comprising an antifungal agent and an 

anti-inflammatory. 




